Introduction {#s0001}
============

Despite oral health playing a key role in determining the quality of life, overall health status and well-being of people, poor oral hygiene (OH) remains one of the major public-health concerns globally.[@cit0001] While an overall improvement in oral health has been reported, prevalence of dental caries is still high, especially among those in low socioeconomic households.[@cit0002],[@cit0003]

Dental caries is preventable disease. To control dental caries, the World Health Organization (WHO) recommends that proper OH care, decreased sugar intake, and regular oral health checkups by dental providers are among the main OH behaviors (OHBs) to prevent dental diseases.[@cit0004] Recent studies have found strong associations between oral health status and such OHB as tooth brushing, tooth flossing, and regular checkups.[@cit0005],[@cit0006] Although the status of OHB and its determinants among schoolchildren has been examined extensively,[@cit0005],[@cit0007]-[@cit0009] evidence on inequalities in OHB and its determinants are rarely documented.[@cit0010],[@cit0011] However, previous work hashighlighted that OHB is influenced by several factors, including sociodemographic factors, socioeconomic status of households, and parents' education.

While oral health status is a public-health concerns, especially among schoolchildren, there is limited information about OHB and its socioeconomic-related inequalities among schoolchildren in Iran.[@cit0010],[@cit0012] To fill this gap in the literature, this study aimed to explore prevalence, determinants, and socioeconomic inequality in OHB among 12- to 15-year-old students in Kermanshah city, western Iran. This information should help policy-makers in designing effective interventions to increase the prevalence of preventive OHB and prevent oral diseases.

Methods {#s0002}
=======

Study Setting and Sampling Method {#s0002-s2001}
---------------------------------

This cross-sectional survey was carried out from October to November 2018 in Kermanshah city, the capital of Kermanshah province, western Iran. The study population was schoolchildren aged 12--15 years. For sample-size estimation, we used a formula based on the prevalence of good OHB:[@cit0013] $$\documentclass[12pt]{minimal}
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$$n = {{ {Z^2} p\left({1 - p} \right)} \over {{d^2}}} = 1536$$
\end{document}$$

where *n* is the sample size, calculated at the 95% level of significance (*Z*=1.96), *p* the prevalence of good OHB, equal to 0.5 (to obtain maximum samples), and *d* precision of 0.025. To improve the generalizability of the study findings, we added 40 students to theobtained sample size. Multistage sampling was used to select samples. For this purpose, firstly Kermanshah city was divided into five areas (central, western, eastern, southern, and northern) to select our sample. Secondly, from each geographic area, we randomly selected at least one girls' school and one boys' school. Finally, using a census method, we included all students aged 12--15 years enrolled in the selected schools in our sample. When the number of students in a school was insufficient, we invited another school to participate in the study. The final sample consisted of 1,577 students from 14 schools: eight girls' schools and six boys' schools. We invited the students to complete a structured questionnaire administered by two trained public-health students. Due to uncompleted questionnaires, 120 samples were excluded from the analysis, which resulted in a final sample of 1,457 schoolchildren for statistical analysis.

Data and Variables {#s0002-s2002}
------------------

A self-constructed questionnaire was used for data collection. The questionnaire had three parts. The first part focused on sociodemographic characteristics: age and sex of students, mother's education, father's education, sex of head of household, and place of birth. The second part focused on housing:, eg, eg, rooms per capita, type of ownership, size, and durable assets, eg, house, car, computer/laptop, access to Internet, freezer, dishwasher, TV. The third part focused on student's OHB, eg, regular daily brushing, regular daily flossing, visiting dentist every 6 months, and oral health literacy). The outcome of interest, OHB, was a binary variable indicating whether or not students had good OHB. As per existing literature,[@cit0004],[@cit0012] OHB was defined as good if the students cleaned their teeth by brushing and flossed once daily, as well as visiting a dentist every 6 months.

Principal-component analysis was used to construct the wealth index. Items included in the wealth index are ownership of a car, color TV, computer/laptop, mobile phone, freezer, dishwasher, microwave, vacuum cleaner, motorcycle, and bicycle, in addition to number of rooms per capita, type of house ownership, and house size. Based on wealth scores obtained, we divided the samples into five quintiles from the poorest to the richest.[@cit0014] Based on existing literature,[@cit0007],[@cit0009],[@cit0012],[@cit0015] age of children, sex of children, mother's education, father's education, sex of head of household, constructed wealth index of household (as a proxy for socioeconomic status of household), and oral health literacy were used as determinants of the students' OHB.

Statistical Analysis {#s0002-s2003}
--------------------

### Socioeconomic Determinants of Good OHB {#s0002-s2003-s3001}

Because the outcome variable was binary, we used multivariate logistic regression to assess associations between good OHB and explanatory variables included in the study: $$\documentclass[12pt]{minimal}
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where *y* is good OHB, *age* age of the children, edum mother's education, *eduf* father's education, *genhh* the sex of head of household, *ses* the socioeconomic status of household, *ohlit* oral health literacy, and $\documentclass[12pt]{minimal}
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$${\mathcal E}$$
\end{document}$ the residual.

### Measuring Socioeconomic Inequality in Oral Health Behaviors {#s0002-s2003-s3002}

We used a concentration curve (CC) and relative concentration index (RCI) to assess the magnitude of socioeconomic-related inequality in good OHB.[@cit0016] The CC is a graph that plots the cumulative percentage of samples ranked by socioeconomic status on the *x*-axis against the cumulative percentage of the outcome variable (good OHB in this study) on the *y*-axis. If the CC lies above (under) the perfect-equality line, good OHB was more concentrated among poor (rich) samples. The RCI has values of −1 to +1. If the RCI were negative (positive), this suggested that the prevalence of good OHB was more prevalent among the poor (rich) samples.
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$$RCI = {{2*cov\left({{y_i}{r_i}} \right) } \over \mu }$$
\end{document}$$

where is the mean or the proportion of good OHB, *y*~*i*~ shows good OHB, and *r*~*i*~ is the fractional rank in the socioeconomic distribution for the *i*^th^ students. As the outcome variable was binary (0 and 1) in this study, RCI values were not --1 to +1, and thus we normalized the (RCI~n~) by multiplying the estimate by $\documentclass[12pt]{minimal}
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$${1 \over {1 - \mu }}$$
\end{document}$ .[@cit0017] We used Stata version 14.2 (Stata Corp, College Station, TX, USA) for analysis, and findings were deemed statistically significant at *p*\<0.05.

Results {#s0003}
=======

[Table 1](#t0001){ref-type="table"} presents the descriptive analysis of our sample. A total of 1,457 schoolchildren (512 boys and 945 girls) participated in the study. Mean age of the study population was 13.1±0.9 years. Crude and adjusted prevalence of good OHB was 14.61% (95% CI 12.89%--16.53%) and 15.17% (95% CI 13.22%--17.35%), respectively. Crude prevalence of OHB between boys and girls was different: 14.25% (95% CI 11.48%--17.57%) for boys and 14.81% (95% CI 12.68%--17.23%) for girls.Table 1Descriptive Characteristics and Prevalence of Good OHB Among Schoolchildren in Kermanshah City, Western Iran, 2018n (%)Prevalence of Good OHB (%)Crude OR (95% CI)Age-adjusted OR (95% CI)**Age**1,457 (100)14.61 (12.89--16.53)15.17 (13.22, 17.35)**Sex** Boys512 (35.14)14.25 (11.48, 17.57)15.39 (12.15, 19.30) Girls945 (64.86)14.81 (12.68, 17.23)15.30 (12.89, 18.07)**Mother's education** Uneducated or elementary643 (44.13)10.26 (8.13, 12.86)10.39 (8.05, 13.33) Academic degree814 (55.87)18.05 (15.56, 20.85)19.33 (16.43, 22.60)**Father's education** Uneducated or elementary501 (34.39)11.37 (8.87, 14.47)12.15 (8.41, 9.07) Academic degree956 (65.61)16.31 (14.10, 18.80)16.95 (14.45, 19.78)**Sex of household head** Male1,390 (95.40)14.96 (13.18, 16.94)15.53 (13.52, 17.77) Female67 (4.60)7.46 (30.68, 17.04)4.62 (2.02, 10.21)**Wealth index of households** Poorest292 (20.04)7.19 (4.72, 10.80)5.78 (3.79, 8.71) Poor291 (19.97)12.37 (9.03, 16.70)14.86 (10.43, 20.73) Middle293 (20.11)11.60 (8.39, 15.83)11.97 (8.15, 17.25) Rich290 (19.90)16.89 (12.98, 21.68)16.92 (12.84,21.97) Richest291 (19.97)25.08 (20.41, 30.41)25.09 (20.29, 30.60)**IOral health of similar importance to that of rest of body** Yes1,333 (91.6)13.95 (12.19, 15.92)14.34 (12.38, 16.56) No122 (8.4)21.31 (14.85, 29.59)26.12 (17.25, 37.49)[^1]

[Table 2](#t0002){ref-type="table"} presents the relationship between good OHB and the explanatory variables included in the logistic regression model. There was a statistically significant positive relationship between the sex of children and good OHB. The probability of having good OHB was higher among children with educated mothers than their peers wwith uneducated mothers (adjusted OR 1.62; 95% CI 1.08--2.41). The results also showed a direct association between prevalence of good OHB and wealth status. For example, the prevalence of good OHB was more than 4.9 times higher (adjusted OR 4.87, 95% CI 2.65--8.94)\] among children belonging to the richest quintile compared to the children from the poorest quintile. Perspectives of students on oral health literacy was another significant factor affecting good OHB.Table 2Associations Between Independent Variables and Good OHB (Logistic Regression Model)ORCrude (95% CI)*p*-valueAdjusted (95% CI)*p*-value**Age**1.08 (0.93,1.25)0.281.05 (0.91, 1.23)0.75**Sex** Boys1 (reference)1 (reference) Girls1.04 (0.77, 1.42)0.2901.80 (1.26, 2.55)0.001**Mother's education** Uneducated or elementary1 (reference)1 (reference) Academic degree1.92 (1.41, 2.62)0.0011.62 (1.08, 2.41)0.018**Father's education** Uneducated or elementary1 (reference)1 (reference) Academic degree1.51 (1.09, 2.10)0.0120.80 (0.52, 1.22)0.304**Sex of household head** Male1 (reference)1 (reference) Female0.45 (0.18, 1.15)0.0980.52 (0.20, 1.31)0.163**Wealth index of households** Poorest1 (reference)1 (reference) Poor1.82 (1.03, 3.20)0.0371.78 (1.00, 3.17)0.05 Middle1.69 (0.95, 2.99)0.0701.69 (0.92, 3.08)0.085 Rich2.62 (1.52, 4.50)0.0012.71 (1.51, 4.88)0.001 Richest4.32 (2.57, 7.24)0.0014.87 (2.65, 8.94)0.001**Oral health of similar importance to that of rest of body** No1 (reference)1 (reference) Yes1.67 (1.05, 2.64)1.99 (1.23, 3.21)0.005[^2]

Prevalence of good OHB among the poorest socioeconomic groups was 7.19% (95% CI 4.72%--0.80%) compared to 25.08% (95% CI 20.41%--30.41%) for the richest groups. RCIn values for good OHB for the whole sample of boys and girls are presented in [Table 3](#t0003){ref-type="table"}. As indicated in [Table 3](#t0003){ref-type="table"}, good OHB was more prevalent among students from richer families (RCIn 0.2582, 95% CI 0.1770--0.3395). RCIn values for both boys and girls were positive and statistically significant, suggesting that prevalence of good OHB for both boys and girls was more concentrated among the better-off samples. [Figure 1](#f0001){ref-type="fig"} shows the CC for good OHB for the whole sample. As illustrated, the CCs is under the perfect-equality line, meaning that good OHB was more prevalent among the richer students.Table 3RCIn Values for Good OHB for Entire Sample Kermanshah City, Western Iran, 2018RCIn*p*-value95% CIWhole sample0.25820.0010.1770, 0.3395Boys0.27450.0010.1387, 0.4104Girls0.27980.0010.1801, 0.3795[^3] Figure 1Concentration curve of good OHB for the whole samples (**A**), boys (**B**), and girls (**C**) in Kermanshah, western Iran, 2018.

Discussion {#s0004}
==========

Although oral health status has improved in all age-groups in developed countries over the past few decades, oral disorders remaina public-health concern in developing countries like Iran. Having sufficient information on factors affecting OHB and its inequalities is crucial to design programs and interventions to improve OHB and decrease oral disorders. This study examined the status of OHB and socioeconomic-related inequality among schoolchildren in Kermanshah city. In our study, the overall prevalence of good OHB was 14.6% among schoolchildren. It was different between boys and girls, and prevalence of good OHB among girls (14.8%) was more than boys (14.2%). Our study indicated that prevalence of regular brushing, flossing, and regular checking every 6 months was 84.3%, 38.5%, and 26.3%, respectively. Goodarzi et al[@cit0012] found that 55.3%% of female students aged 10--12 years brushed at least twice per day, 22.4% used dental floss, and 23% reported a routine dental visit every 6 months. Prevalence of flossing or mouthwash use among dental students is 49.7% in China[@cit0018] and that of OHB among schoolchildren 26.7% in Cambodia.[@cit0019]

The findings of the regression analysis indicated that sex, mother's education, socioeconomic status of households, and oral health literacy (ie, oral health of similar importance to that of rest of body) were the main factors affecting good OHB among schoolchildren. Research from Iran also showed that associations between mother's education, father's job, and family income and regular brushing were positive and significant.[@cit0012] Mishra et al[@cit0020] reported education level and awareness of parents in relation to OHB as a key factor affecting oral health of their children. Others have also revealed positive associations of being female and older with OHB.[@cit0019] A study in China[@cit0021] indicated that mother's education and being female were the main factors affecting good OHB among middle school students aged 12--15 years. Hernández-Palacios et al found that a positive association exists between poor oral health condition and lower education status.[@cit0022] One reason for this is associated with the environment and community conditions where children are born and grown up.

In terms of socioeconomic-related inequality, the current study demonstrated that prevalence of good OHB was more concentrated among students with higher socioeconomic status, similar to Mashoto et al in Tanzania,[@cit0023] Vereecken et al in Belgium,[@cit0024] and Maes et al.[@cit0025] Similar results were also found for boy and girl students separately. A national study[@cit0010] in Iran showed that prevalence of tooth brushing increased with improvement in socioeconomic quintiles (groups). Their study indicated that the gap in frequency of tooth brushing between the first and fifth socioeconomic groups was 20%. Others have shown a significant prorich inequality in tooth brushing for both boys and girls.[@cit0026] Furthermore, a positive association between poor oral health and lower socioeconomic status was also foundby Hosseinpoor et al[@cit0027] Pothidee et al[@cit0028] in Thailand, Martins et al[@cit0029] in Brazil, and Moradi et al[@cit0030] in Kurdistan.

The current study provides useful information on the status of OHB, related factors, and inequalities among children 12--15 years old in western Iran. These findings can be used for designing and implementing effective interventions to improve oral health and reduce inequalities in oral health outcomes. However, despite its contribution to the knowledge base on OHB status for improved oral health in Iran, this study had some limitations that need to be considered. Firstly, the data used were collected based on self-report and thus subject to recall bias. Secondly, the design was cross-sectional, and so we are not able establish any causal link between good OHB and explanatory variables included in the analysis. Thirdly, it was carried out in one city only, and thus its generalizability to other provinces and Iran as a whole is limited.

Conclusion {#s0005}
==========

The current study explored the status of OHB, determinants, and socioeconomic-related inequality among schoolchildren 12--15 years old in west of Iran. We found that prevalence of good OHB was very low (\<25% of study population). Female sex, mother's education, higher socioeconomic, status and oral health literacy were identified as the main determinants of good OHB. This suggests that government action when it comes to targeted awareness campaigns for oral health might help close the inequality gap in oral health literacy. We also found there was a prorich distribution of good OHB among students. However, it is recommended that designing any interventions to improve oral health or prevent oral disorders should be done based on main determinants of good OHB. Based on determinants of OHB and inequalities therein, a holistic approach is required to increase OHB, improve oral health, and decrease oral health inequalities in any oral health reform. Further works to identify explanatory variables contributing to inequality in OHB are highly recommended.
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